Ovarian yolk sac carcinoma or endodermal sinus tumor is a rare neoplasm of germ cell origin. The rodent yolk sac is composed of visceral and parietal layers, contained by a thick basement membrane (Reichert's membrane), which is secreted by the cells of the parietal l a~e r .~.~ The parietal yolk sac cells are small cuboidal cells with relatively large centrally placed nuclei6 External to Reichert's membrane is a layer of trophoblastic giant cell^.^,^ Neither the parietal yolk sac cells nor the tumors derived from them secrete alphafetoproteh8
The human yolk sac does not have two distinct cell types and there is no counterpart of Reichert's membrane; consequently, yolk sac tumors of humans differ in appearance.* In man, these neoplasms are found in ovaries, testis, and a variety of extragonadal sites, and they secrete alphafetoprotein. ' Yolk sac carcinoma may be induced in rats by transplantation of the extraembryonic portion of the 8-9-day-old egg or by fetectomy without removal of the fetal membranes.' It has been produced experimentally in mice by serial passaging and conversion to ascitic form of testicular4 and ovarian5 teratocarcinomas, by transplantation of embryos without extraembryonic tissues under the kidney capsule of adult mice,2 and more recently by fetectomy and displacement of the visceral yolk sac to an extrauterine site.' Spontaneous yolk sac carcinoma appears to be rare in mice,8 and the authors are aware of only one spontaneous case of pnmary ovarian yolk sac carcinoma.) The purpose of this paper is to document and describe the appearance of 16 ovarian yolk sac carcinomas found in one CD 1 and 15 B6C3F1 mice from chronic carcinogenesis studies. Seven of the 16 mice were control animals, the remainder were treated animals from different studies. The ages of the mice at necropsy ranged from 34 to 106 weeks, with a mean age of 66 weeks.
The tumors were found during post-mortem examination of the abdominal cavity. They were unilateral, dark, gelatinous or cystic masses up to 25 millimeters in diameter, replacing the ovary and ovarian bursa, and attached to the uterine horn. The cystic spaces within the neoplasms contained serosanguinous fluid.
The tumors were characterized histologically by a copious hyaline, periodic acid-Schiff (PAS) positive matrix in which the neoplastic cells were embedded. This intercellular matrix stained positively for laminin (Gibco Laboratories Inc., Grand Island, NY) using an immunogold method (Janssen Life Sciences Products, Piscataway, NJ) ( Fig. 3 ). Areas of fine fibrovascular tissue, hemorrhage, and macrophages loaded with fine brown granules characteristic of hemosiderin were present in many sections.
The neoplastic cells formed nests, or ribbons of cells, or occurred individually in the hyaline matrix ( Fig. 1) . The cells were round to oval, with single central or polar nuclei with sharply defined nuclear borders and deeply basophilic, granular chromatin (Fig. 2 ). Some nuclei were indented or contained one or two nucleoli. The nucleus: cytoplasm ratio varied from 1 : 1 to 1 : 2. The cells had distinct boundaries, and most were uniform in morphology and tinctorial characteristics. The cytoplasm was amphophilic, granular, and sometimes finely vacuolated. In some cells the cytoplasm contained a clear perinuclear area. Occasional "signet ring" cells were present in which the nucleus and cytoplasm were displaced to the periphery of the cell by a single large vacuole. A few cells contained eosinophilic cytoplasmic droplets with the same PAS positive staining characteristics as the hyaline matrix in which the cells were embedded. The cells appeared to be surrounded by a halo due to artefactual shrinkage. A small proportion of tumor cells were binucleated or were giant cells. Most tumors contained areas of necrosis where the tumor cell nuclei were pyknotic or karyorrhexic. A few tumors contained occasional trophoblasts (Fig. 4) .
The tumors replaced all the normal ovarian tissue and invaded or destroyed the bursa. Embolic neoplastic cells embedded in the characteristic hyaline matrix were present in vessels adjacent to the tumor masses. Metastases were seen in the serosa of the forestomach and in the lungs of one animal (Fig. 5 ).
Ovarian germ cell tumors may form dysgerminoma, teratoma, choriocarcinoma or yolk sac carcinoma. Choriocarcinoma and yolk sac carcinoma result from extraembryonic differentiation of the neoplastic cells. The tumors described here are believed to have arisen from ovarian germ cells since they were all found in virgin mice. They resemble experimentally d e r i~e d l .~-~ and spontaneous8 uterine yolk sac carcinoma in rodents. The neoplasms were considered to be spontaneous because seven of the 16 mice were untreated and the others were treated with different chemicals. Fifteen of the tumors reported here were in B6C3F1 mice; these tumors were found during a review of all ovarian neoplasms in the archives of the National Cancer Institute/National Toxicology Program Carcinogenesis Bioassay Program. This represents a database of over 40,000 B6C3F1 mice from chronic carcinogenicity studies for which the ovaries were examined, indicating that these are relatively uncommon neoplasms. Stewart et a1.8 suggest that one ofthe main reasons for the low incidence of reported cases of uterine yolk sac carcinoma may be failure to recognize these neoplasms. We believe this is also likely to be true in the case of ovarian yolk sac carcinoma. Salient diagnostic features of yolk sac carcinoma are an eosinophilic hyaline matrix in which the tumor cells are embedded, the strongly PAS positive reaction of this matrix, and nests and ribbons of round to oval neoplastic cells with sharply defined deeply basophilic nuclei. Positive immunohistochemical staining of the tumor matrix for laminin is particularly helpful in distinguishing yolk sac carcinomas from other ovarian germ cell tumors.
Neoplasms at the base of the heart in dogs include ectopic thyroid or parathyroid tumors, aortic body tumors, or tumors of mixed cell populations. Ultrastructural studies are valuable in the diagnosis of these I Immunohistochemical analysis of thyroid neoplasms for thyroglobulin and calcitonin has also been a useful method for specifically identifying the tumor cell type.1.8.10 This report documents the usefulness of the peroxidase-anti-peroxidase method for confirming the diagnosis of ectopic thyroid tumor in the dog.
An 8-year-old, male, mixed breed dog died shortly after onset of marked dyspnea. Necropsy revealed an irregular lobulated, yellowish-white, firm mass located at the base of the heart. The mass measured approximately 5.5 x 3.8 x 3.0 cm and was infiltrating the mediastinum to partially surround the aorta and pulmonary artery. The cut surface revealed a yellowish-white homogenous mass which contained multifocal grayish-black somewhat gelatinous foci suggestive of hemorrhage. Thyroglobulin, calcitonin, and neuron-specific enolase (7 subunit) were localized by the peroxidaseanti-peroxidase technique described previously.1° Control sections included normal dog thyroid and human thyroid for demonstration of thyroglobulin and calcitonin. Normal human and dog adrenal medulla were used for demonstration of neuron-specific enolase. Optimal dilutions of primary antisera included rabbit anti-neuron-specific enolase (1 : 1,600) , anti-thyroglobulin (1 : 1,600) (Dako Corporation), and rabbit anti-calcitonin (1 : 1,000) (Immunonuclear Corporation).
Histologically, the tumor was composed of sheets and nests of cells which had small, round, basophilic nuclei and moderate amounts of granular to vacuolated eosinophilic cytoplasm. Most cells had an indistinct nucleolus. Moderately dense bands of collagen scattered throughout the tumor gave rise to an abundant yet delicate fibrovascular stroma (Fig.  1 ). Multifocal areas of organizing fibrin and necrosis of tumor cells were evident and contained a few well-dispersed macrophages, some of which contained hemosiderin. Much of the tumor was surrounded by a moderate collagenous capsule although multifocally, neoplastic cells had invaded the capsule and extended into surrounding mediastinal fat adjacent to the aortic adventitia. Mitotic figures were uncommon. Several lymphatics contained small clusters of sometimes degenerating tumor cells.
Neoplastic cells interpreted as positive for thyroglobulin had moderate amounts of usually coarse, brownish-staining granules present within their cytoplasm (Fig. 2) . Positive cells occurred singularly or as small clusters. Cells positive for neuron-specific enolase were numerous and had a faint, finely granular, brown-staining cytoplasm with occasional cells containing larger, deeply brown-staining cytoplasmic granules. Tumor cells were negative for calcitonin.
The canine thyroid originates as a thickened plate of epithelium in the floor of the pharynx. It is intimately related to the aortic sac in its development, thus leading to accessory thyroid parenchyma in the mediastinum with potential for
